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Cyclopentadienyl Compounds of Metals and Compounds Related 74-27 -1-1/4 
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structure, 48 assumed vy Pauson,did absolutely not correspond 
- with its physical and chemicas properties. The author deals 
with the magnetic properties of the ferrocene, discusses the 
results of the radiographic investigations of the known 
crystals of ferrocene, which confirm their so-called sand- 
wich-structure. Also the method of electron diffraction was 
confirmed by this structure. Then follows 4 discussion of the 
results of the spectroscopic, thermochemical and polaro- 
graphic investigation of the properties of ferrocene. Moreover 
the author occupies hinself with the electron structure of 
the dicyclopentadienyl derivatives of the transitional netals. 
The chemical properties of the ferrocene, its oxidation and 
the reactions (with the destruction of the compound of iron 
with cyclopentadienyl rings) are discussed in a very detailed 
way. A discussion of the acylation of the ferrocene is 
following. After the interaction took place (ferrocene-acetyl 
chloride) diacetyl ferrocene was obtained; in a similar way 
ai-B-chloro-propionyl-chloride ferrocene and di-o-carboxy 
benzoyl ferrocene were obtained. The investigations made it 
evident that there are acyl groups in all diacyl ferrocenes 
Card 2/3 in several rings of the ferrocene nucleus. The investigations 
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with dibensoyl ferrocene showed similar results. The reactions 
of the intramolecular acylation of the ferrocene neve elready 
been carried out by Nesmeyanov. Vol ‘kenau and others. In 
these reactions 1, 1-di-(w-carbaxyl-propionyl )-ferrocene was 
obtained with a yield of 16%. According to the reduction 
carried out by Klemuensen di-(..-carboxy-propyl )-ferrocene 
was obtained with a yield of 77%. Further descriptions of the 
synthetization of cyclopentadienyl-ketotetrahydro-indenyl- 
-iron and -ferrocene carried out are following. (References 
XIII, XIV, X%V, formulae p 14). Then a detailed discussion 
of the possibility of an alkylation of the ferrocene is 
following. There are 11 tables and 219 references, 39 of which 
are Soviet. 


1. Cyclic compounds-~Analysis 2. Cyclic compounds--Synthesis 
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Pirerrocenyi Meroury Reactiona 2Q- 1192-2760 


thiocyanogen ferrocene is reduced into disulfide hy the 
action of thiosulfates moreover, 29 % of the diferrocenyl 
mereury which entered the reaction are converted into 
ferrocene. With SeBr, the mentioned compound forms 


diferroceny] selenium in a yield of 21 %. On this vocas-on 
selenium is reduced to bivalence. In all cases the reaction 
product is precipitated either totally or partiy in an 
oxidized (ferricinium) form and is then reduced by sodium 
thiosulfate. Thus, the important nucleophilic activity 

of the C-atoms in ferrocene (easy electrophiiic subsitutu- 
tion of the H atoms of the cyclopentadienyl rings) i8 ex- 
pressed also in the properties of the mercury derivatives 
of ferrocene: diferrocenyl mercury reacts with sulfohalides 
under slighter conditions than diphenyl mercury (refs 3,4). 
The occurrence of ferrocene in all reactions investigatea 
(except for SeBr ) as by-product is poesibiy due to the 
forming of the f rrooenyi radioal which carries 4] ong 

tne hydrogen from the golvent or from other fecrovel va 

Card 3/4 groups. An experimental part with the uguai data t<. lowe. 
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AUTHORS: Negmeyenov, A. N., Member, Academy of cel ya 25059 
Sciences, USSR, Perevalova, E. G., 


Churanov, S. S., WNesmeyanova, 0. A. 


TITLE: The Reactions ef Ferrocene Sulfonic Acids (Heakts:i 
ferrotsensul'fokisiot) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol, ‘19, Nr 5, 
ppe 949-952 (USSR) 


ABSTRACT: After having described serracene by various wr tonat er 
reagents and some derivatives of ferrocene sullenic geins 
in an eariier paper (reference i) the authors in the 
present paper deal with a aumber of further sarfurevs 
gudstituted ferrucenss shich they obtained, Further an 
attempt was made +o realize the exchange reactior of the 
3ulfo group. By interaction of the Lead asit af rerrccene 
disuifonio asid Wel CH, 204) Pb. 4H,0 with pheset cus 
trichlerige they oblatnea monochior anhyir.aa 


C130,,€, Hy Fec, W504. Fhosphornse oxych:srida with the Dead 


BAit of the di-ss.d forms the acid dich.cride of Yerroceue 
disulfonic asid. The ead salt of monesuifoniec avid ia 
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, oxidized by phosphorus oxychloride to ferric:niumecaticn, 
on which occasion an intensive dark green ccs 7 28 orc agtce. 
It 4s neither possibie to obtain acid chierldea noo eons 
or disulfonic acid from barium salts. By neatir& of 
ferracene disuitochioride with diethylamine ine tis 


(diethylamide) of ferrocene dbentionte sey ee 
((: / rom ferrce?s hoe 

Fe (C.F, SO,H(C ,H.) 9 /s was produced. Fr 

sulf eh. oride trey oroduced diethylamide, the s d.am cs 

of gulfinie acid, diferrocenyidisulfiae and PTET REE RS HSA 

the Latter as 2 derivatives: benzoate and a terrecent sth - 

wiveniie acid. Thiaferrecenoi: is in the ait rapa ¥ 

nonvertad to a dvea: lids, In the intrare4 Bpectra wl pe 

Vptalned mororesubotituted sulfurcue compounds of Terese 

in the domain of 1406-1110 em7’ (taken by L. A. Kusitsyha 

and B. VY. Jetghin! cheracteristic maxima exist which Ot 

the presence of a frea cyclopentadienyl ring. They are BEEBE 

in all di-vubetitured Pervocene derivativee of this type. 

This confirms the authors! opinion expressed cariier . 

(ref 1) that the sulfo groups .le in different cysitventadpere 

rings. The nuthers aia net suceeed in repialning the su t 
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SOV/ 20-120-6-27/59 
AUTHORS : Nesmeyanov, A. No, Member, Academy of Sciences, USSR, 
; Pereyalova;-5. Gs, Beynoravichute, Ze Avy Malygina, I. Le 
y’ ae 
TITLE: Reactions of 1,1'-Dimethyl Ferrocene (Reaktsii 1,1'=dimetii- 
ferrotsena) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 6, pp. !265-%.9b 
(USSR) 


ABSTRACT: Reports were made already earlier on the influence of the 
substituents on the reactivity of the ferrocene nucleus. 
In the present paper the metallization- and acylation reac: 
tions of the substance mentioned in the title were investi 
gated. n-amyl sodium was used as metallizing agent: In this 
connection two directions of revotion are possible: A sub: 
stitution of a) the hydrogen of the methyl group, and b) of 
the hydrogen of the cyclopentadienyl cycle. The metaliiza. 
tion into the methyl groups expected from the analogy with 
teinene (Ref 8) did not take place; on the contrary, it 
takes place into the cyclopentadienyl cycles. The main prod 

Card 1/3 uct (yield of 52 %) is dknethyl ferrocene dicarboxylic acid 
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Reactions of 1,1'-Dimethyl Ferrocene SOV/ 20-120-6-27/59 


with a decomposition point at from 196 - 290°. Two acids 
were isolated in eamall quantities. AL1 3 acide yield soiid 

t dimethyl ethers and, hence, none of it is di-(carboxy-methy- | 
-ferrocene which forms liquid ether (Ref 9). The mutual pe- 
sition ot the methyl- and carboxylic groups hae not yet been 
determined. The acylation of the nubstance mentioned in the 
title was carried out by means of acetyl chloride under the 
presence of AlC1l,. The acylated products could not be eeparat 
ed. After protradted storing of the mixture diucetyl dimethy. 
ferrocene orystallized out. Two isomers could be scparated 
from it by means of fractionated crystallization. On the 
basis of a comparison with Ref 1¢ it there is reason to be 
lieve that they contain stereoisomeric 1,1'-diacetyl ferre 
cenes. The monoacylated dimethyl ferrocene Was isolated 
chromatographically from the residual liquid mixture: Cue 
to the oxidation of this mixture with sodium hypochlorite, 
dimethyl ferrocene carboxylic acid was obtained as trimethy!} 
ether. After the reduction of the same mixture by means cf 
LiA1H, dimethyl triethyl ferrocene was isolated: Thus; in- 
contradistinction to ferrocene a triacylated product is fort 
ed. The ferrocene nucleus is thus considerably activated 

in the reactions of the eleotrophilic substituents under t:- 
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TITLE: The $;utnesis ‘ett  L Ferrocens (Sintes tial oe oheer 


PERIODICAL? Doklady Akadenmil nauk SSSR, ya5b, Vol. 421, Ne ae 44S NS 
(3858) 
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(Ref 6). La the preset wapel tne authors avhi.veu 
thesis wertionec it the title by tio «ay Sé a) w reeust-+h 
methyl ether of ferrocene carbonic acid (yield 83,9 
of Jitriua alumohy erate and bd) by madacrion of the 
methylate of the n,N- M methy-aaino-nethy l- Sa “a 


py neans of sodium Vmalcam (yield 75) 0 ae We thes 


1: 
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the Synthesis of Methyl Ferrocene SOV/20-121-1-32,"5;, 


Spectra of the @etayi Lerrcecene shich ®aS Procucc: sor_lriee 
the reactions a) and zg ) are corres oncinsl; trentical. 2 eh 
were t:.xen in thc saboratoriva molekulyarnoy Spextroskopii 
kafedry Crganicheskoy khimii (Laborator; of kolecalar Spectroge 
Copy of the Faculty of Organic Chemistry of the MOSCOW State 
University). In a peoer on ferrocene aluylation (Hef 2) metny 
ferrocene with a nelting point of 119 - 119° was Cessrized. Toe 
rToduced product has a melting tes: crataure OE Biase, i oe. gk 
These last d-ta ave andoubtec. The Peasens for t e@ wr yer.” 
Giver-ence are ©x:;laince later, There are 9 réler-sces, o of 
which are Soviet. 


ASSOCIATION: Hoskovski, ocsucarstvernn, y 4universitet im. kh. y. Lomonoscva 
(os cow State University ineni he. OV. Lomonosov) 


SUBMITTLD: March 12, 1956 
l. Methyl ferrocene---Synthesig 2. Methyl ethers--Reduction 


3. Lithium aluminum hydrates~-Chemical reactions 4, Methyl] 
lodide--Reduction 5. Sodium--Chemica] reactions 
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Nesmeyanov, A. ’ Porevalova, E, G. ’ 
Shilovtseva, L, 


S., Ustynyuk, Yu. A 


Synthesis of Ferrocene Derivatives by Means of the 
N,N-Dime thyl-Aminomethy1 Ferrocene Methiodide (Sintez 
proizvodnykh ferrotsena 8 pomoshch’ yu yodmetilata 
N,N~dime tilaminome ti lferrotsena) 


SOV/20-124-2-25 /71 


Doklad 


y Akademii nauk SSSR, 1959, Vol 124, Nr 2, pp 331-334 
(UssR) 


The compound last mentioned in the title was earlier used by 


of the dimethyl 
‘ferrocene was 
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Synthesis of Ferrocene Derivatives SOV/20-124-2-25/71 
by Means of the N,N-Dime thyl-Aminomethyl Ferrocene Methiodide 


By ferrocenyl methylation of the p-oxy-azo benzene an 420 
compound was formed containing a ferrocenyl group. This had 
hitherto not been possible. On the aminomethylation of the 


methyl ferrocene (Ref 5) with a mixture of N,N, N,N -tetrame thyl- 
diamino methane and paraform a homoannular (N,N, dimethyl-amino 
methyl) methyl ferrocene was obtained in a 60% yield. The 
aminomethylation of the methyl ferrocene was carried out in the 
substituted cyclopentadiene ring ina yield which was somewhat 
higher than for ferrocene (51%, Ref 2). The addition of 
phosphoric acid increased the yield up to 80%. Besides, 
diaminomethylated methyl ferrocene is formed (10% yield). Thus 
the methyl group in the methyl ferrocene considerably activates 
the ferrocene nucleus against electrophilic attacks. The 
formation of the homoannular compound suggests that the ring to 
which the methyl group is bound, is activated to a more 
considerable degree. The successful production of the diamino- 
methylated methyl ferrocene further proves that the influence 
exerted by the substituents is transferred from one 
cyclopentadienyl ring to the other one by means of the iron atom 
Card 2/3 (Ref 9). From the compound mentioned in the title the authors 
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Synthesis of Ferrocene Derivatives SOW/20-124-2-25/71 
by Means of the N,N-Dimethyl-Aminomethyl Ferrocene Methiodide 


synthesized the homoannular dimethyl ferrocene. It may be 
assumed from the comparison of infrared spectra that the 
alkyl groups are in a 1.3-position. There are 12 references, 


2 of which are Soviet. 


ASSOCIATION: Mogkovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(Moscow State University imeni HM. V. Lomonosov) 


SUBMITTED: October 14, 1958 
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Nesmeyanova, 0. A., Perevalova, E. G. 80V/20-126-5-26/69 
Diferrocenyl (Diferrotsenil) 


ey Akademii nauk SSSR, 1959, Vol 126, Nr 5, pp 1007 - 1008 
(USSR 


In order to produce diferrocenyl the authors have investigated 
the decomposition of diferrocenyl-mercury in the presence of 
palladium black. When heating mercury-organic compounds with 
metal powders without solvents, a radical doubling occurs (Ref 
1). Thus, in the case of diphenyl-mercury, a satisfactory yield 
of diphenyl is obtained. In the present case, however, diferroe 
eenyl is formed, but the yield is small. The main reaction pro- 
duct was ferrocene (Refs 2,3). Further in organic solvents in- 
soluble substances, probably ferrocene-polymera were formed. 
The formation of ferrocene can apparently onl; be explained by 
the disproportioning of the ferrocenyl radicals formei as in- 
termediate products. From these radicals ferrocene is formed, 
as well as its polymer or diferrocenylene. Yields are shown by 
table 1. The separation of ferrocene and diferrocenyl is de- 
scribed. Besides, the existence of the said polymers among the 
reaction products is proved. Diferrocenyl is an orange-colored 
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SOV/20-126-5-26 /65 


crystalline substance, easily soluble in benzene, but less 
easily soluble in petroleun ether, ether, and alcohol. It ery- 
stallizes from alcohol. Diferrocenyl is thermally less stable 
than ferrocene. It becomes dark at 205°, and melts at 230° un- 
der partial decomposition. In this manner no ferrocene is 
formed. Consequently, the ferrocene forming in the catalytica? 
eplitting of the diferrocenyl-mercury ia not a product of ‘he 
chemical decomposition of diferrocenyl. There are 1 table and 
3 Soviet references. 


Moskovskiy gosudarstvennyy universitet in. M. VY. Lomonosova 
(Moscow State University imeni uM. V. Lomonosov) 


April 14, 1959, by aA. N. Nesmeyanov, Academician 


April 10, 1959 
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5.2 700( 8B) 
AUTHORS; Perevalova, E. G., Nesmeyanova, O. Ae, Luk'yanova, Ie. G» 
ce Ne aaa a cack id Sa ek —— - 
TITLE: Ferrocenesulfinio acide | 


PERIODICAL: Doklady Akademii nauk S9SR. 1960, Vol. 132, No 4, 
pp. 853-856 


TEXT: In.a previous paper the authors described the production of 
ferrocenesulfinio acid (Ref. 1). In the article under review, they 
synthesized ferrocenedisulfinic acid and examined the properties of a 
both acids. Ferrocenedisulfinic acid was obtained by reduction of the 

acid chloride of ferrocenedisulfonic acid with zinc dust. It is 
difficultly soluble in water and organic solvents. Its solutions are 
rapidly decomposed, and ita disodium salt is much more stable. Both 

mono- and diferrcsenesulfinic acid react with sublimates in a similar 

way as benzosulfinic acid and yield large quantities of mono- and 
di-(chloromercury )~ferrocene. The authors tried to obtain in a similar 

way a ferrocene derivative of tin by actioh of tinchloride on the 

sodium salt of sulfinic acid. They found, however, that a reduction 
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AUTHORS: Nesmeyanov, A. N., Academician, PQRSV ADO Satelite» 

Ustynyuk, Yu. A. 
TITLE: Ferrocenyl Methyl aennin | 4 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 5» 


pp. 4105-1107 


ferrocenyl carbinol (Ref. 1). In the present study they used lithium to 
1 methyl ether dissolved in tetrahydrofuran. 

da to produce ferrocene 

t ferrocenyl carbinol 

ethers can be readi ferrocenyl carbinol with the 

respective alcohols acid. In this way, the 

authors obtained methyl-, ethyl-» and benzyl ethers of ferrocenyl 

carbinol in yields of 73, 80, and 72%. The ready formation of these 

ethers is explained by the stability of the ferrooeny] methyl 


sly described the production of ethers of 


derivatives. The authors 
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Formation of the 1,2,3~oxAdiagine ring in the reaction of 
1,1'-diacetylferrocene with aryldiazonium compounds. Dokl. AN 
SSSR 133 fo.4:851-854 Ag '60. (MIRA 13:7) 


1, Moskovskiy gosudarstvennyy universitet inent M,V.Lomonosova. 
(Oxadiazine) (¥errocene) (Diazoniun compounds ) 
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AUTHORS: ereyalova, ER. G., Yur yer, L. P., and Baukov. Yus Ty 
EPPA RIPE 
TITLE: Direct Cyenation of Ferricinaiua Salts 


PERIODICAL: Poklaty Akademii nauk SSSR. 1960, Vol. +70) Rie &, 
pp» 1402: 1405 


TEXT: The authors report on the substitution of hydrogen atomea in ferri 
cinium ferrichioride ang ferricinium ferribromide. As had been expected, 

the ferriciniua cation was pagsive in the electrophilic substitution, oe 
since the positive eharge, ho matter whether localized on the irsn atom J 
or distributed over the whole molecule, prevents electrophilic attacks 

Thus the authors did act guceesd in performing 4ny electropnil.c sub- 
stitution in ferriciniua. They therefore attempted nucleophilic pub- 
atitution. Hotab.e yie.ds (over 50%) of nitrile of the ferrocene carbc: 

xylic acid were obtained when using ‘he solution of Liquid HCN in anhyd7u 8 
tetrahydrofurane A yield over RO was obtained when ferricinium salt w36 
replaced by & mixture of ferrocene and anhydrcus FeC 15. By this metho? 


one may 3160 obtain the ni therts yrdeseribed nitriles of aubatituted 
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(methyl- and ethyl-) ferrocene carscyyviic acids. It was abserved froc 
infrared spectra of these nitriles tna’ they contain 4 nonsubstituted 
cyclopentadienyl ring. It was conciuded that *he nitrile group enters 3." 
a ring as contains an electren donor substituent. A nonsubstituted cyci> 
pentadienyl ring was missing in the other two compounds produced by the 
authors: in aitriie 2f hetaroannular chicro ferrocene carboxylic acid ard 
in dinitrile cf heteroannular ferrocene dicarboxylic acid. This was 
spectroscopically confirmed (Ref. 14). Blectron acceptor substituents 
(C1, CN) are therefore believed to render the cyanation of the cyclopent. 
dienyl ring with which they are linked more difficult; the CN group ente- 
the free ring. The authors doubt their original assumption of the ferri- 
cinium catizn being capable “f a nuclesphilic substitution, since the 
effect of electron doncr and eiectron accepter substituents was found ¢ 

be as strong aa in the electrophilic subs’. tution.e Tha material yielde: b: 
their experiments is regarded as being rnaufficient to establish the re- 
action mechaniow. The only certain fact ia that the reaction doeg mot begin 
by an attack of the CN anton against one of the carbon atoms of the cy¢lce 
pentadieny) rings. Tws assumptions are put forth con.4rning the reaction 
mechan.sm: ') a bond 1s fcrmed firet cevween the CN anion and ‘he iron 
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AUTHORS: Perev E. G., Simukova, N. aA., Naikitine, Te Ney 


, 


Reshetov, P. D., and Nesmeyanov, A. NN. 
TITLE: Interacticn between ferrocene derivatives and ary] diazonia 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
no. iy 19GI¢ TT=8> 


TEXT; The authors have shown in Refs. 1-4 that ferrocene reacts with 
aryl diazonia to form aryl ferrocenes- The present paper deals with 
the arylation of p-tolyl, methyl, ethyl ferrocene, as weil as acyl and 
carboxy ferrocenes. It was possible to arylate p-tolyl ferrocene by 
means of p-tolyl diazonium and this resulted in the formation of hetero- 
annular di-(p-toiy:) ferrocene: 

p-CH,C,H N C2 . 
C,H, FeC.Hy 2 § 4 2 > Fe(C,H,CgH,CH,-P), The yield 
amounted to only 9% of the theoreticai one} this is attributed to the 
poor stability of the cation of this compound. Reaction between phenyi 
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C,H, PeCgH,0Ools ee cu,cOC.HAPeCsH «ghana t 
The methyl ester of ferrocene carboxylic 


+ C,H Fac, Bs (COOHs) Oggi 2 p 
acid reacts to form neteroannuler p-nitro-pheny} 
(yield 1%). The presence oF absence of the non-subetitut ed cyclopenta- 
dienyl ring was always established apectroscopi cally: The free mono~ 

and dicarboxylic acide of ferrocene 48 well as their sodium salts 

together with p-nitro-phenyl diazoniun gave mixtures from which the 
arylation products could not be ,solated. L. V. Yershove and M. Kri styny uk 
assisted in the experiments. There are 14 Soviet 


carbomethoxy ferrocene 


niversitet jm. M- vy. Lomonosova 
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° NESMEYANOV, A.‘.; PEREVALOVA, E.G.; SHILOVTSEVA, L.S. 
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Reactions between organomagnesium compounds ard (Ferrocenylmethy) ) 
trialkylammonium salts. Izv.AN SSSR.Otd .khim.nauk no.11:1982~1985 


N, “461, (MIRa 14:12) 
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(Magnesium organic compounds ) 
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(Ammonium compounds ) 
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53700 


AUTHORS: Nesmeyanov, A. N., Academician, Perevalova, E. G., and 
Nikitina, T. V. —— — 


TITLE: Synthesis of azoferrocene, its reduction and behavior under 
the conditions of benzidine rearrangement 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 5, 1961, 1118-1121 


TEXT: The authors synthesized azoferrocene, examined its interaction with 
reagents transforming azobenzene into benzidine, ard studied the behavior 
of azoferrocene under the conditions of the produotion of hydrazo.compounds 
and their subsequent benzidine rearrangement. Azo derivatives of ferrocene 

were first synthesized by G. R. Knox (Ref. 11: Proc. Chem. Soc., 1959, 
56) (methyl- and phenyl azoferrocene). The authors obtained azoferrocene 
by the action of NoO upon ferrocenyl lithium (Ref. 12: Tetrahedron 
Letters, No. 1, 1 (1960)). A similar reaction was described for phenyl 
lithium (F. M. Beringer, J. A. Farr, S. Sands,Ref. 13: J. Am. Chem. Soc., 
75, 3984 (1953); R. Meier, W. Frank, Ref. 14: Ber. 89, 2747 (1956)). 
There is hardly any organic solvent with which azoferrocene would form 
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benzidine-~type compounds under the action of atrong acids (conditions of 
benzidine formation from azobenzene). The action of concentrated HCWor 
HoCO4 partly causes ity decomposition, and partly its transformation: {nto 
ferrocenyl amine. The authors explain this peouliar behavior of aro- 
ferrocene which differs from that of azobenzene as follows: azoferrocene 
is protonized in the presence of a strong acid, and cation I forms whose 
positive charge is neutralized due to electrons Supplied by the iron aton, 
and due to the formation of ion radical II. Ferroacenyl amine and fission 
products of the ferrocene ring were obtained from II by acid action; 


He 
HW 


(1) 
+ ‘ ~+ HC! 
—* (GH, FeGHwN — NHGHFeGHy] CG) os 


(4) 
~> CoHsFeCsHaNHy + FeCly + [CsHe + CyHaNCI}. Ho. 4 


The authors assume that the ion of II has a III structure: 
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- Fe 
| <>» mM - C2 No.2, 
(W. F. Little, A. K. Clark, Ref. 19: J. Org. Chem., 25, 1979 (1960)). 
Furthermore, the authora studied the reduction of azoferrocene under : 
conditions under which hydrazo benzene is formed from azobenzene with i‘ 
almost quantitative yield, while almost no aniline is formed. Azoferrocene 
proved to react neither with lithium aluminum hydride, nor with phenyl 
magnesium bromide, nor with lithium in tetrahydrofuran medium. In 
alkaline medium it is reduced to ferrocenyl amine (yields: 20%, and 76%, 
respectively) by hydrazine hydrate and zinc. This behavior of azoferrooene 
ie similar to that of benzene derivatives; azobenzenes with donor 
substituents cannot be reduced to hydrazo compounds as easily as azo- 
benzene itself, whereas the corresponding hydrazo compound can more easily 4 
be reduced to amine. It is known that the donor properties of the 


ferrocenyl group are much stronger than those of the phenyl group. 
Hydrazo ferrocene probably formed as an intermediate in the reduction with 


5 
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of the reaction mixture makes the violet 
r gradually, it appears again as 


the bottom. This is 
The authors assume 


Without a 
es a-rapid 


of azoferrocene ig much higher . 


In the first case, the disproportionation 


into aminé and azo compound is much faster under the 
action of HCl. In the -second half, the hydrazo ferrocene which so far 
has not been disproportionated, is oxidized into azoferrocene by Z 
atmospheric oxygen. Since no other amine besides ferrocenyl amine has 
deen found, rs conclude that a benzidine-type rearrangement does 
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AUTHORS: Nesmeyanov, A. N., Academician, Pe evalova, E, Ga gr GES Ey OS. 
P., Nikitina, T. V., Ponomarenko, A .A., ard Shilovtseve. 
L. 8. os & 
Att \ 
TITLE: Properties of phenyl ferrocene * 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139,RRcC. 4. ty6°, bbeeG: 


TEXT: The authors investigated: 1!) the amino methyMation, ¢; sulfona- 
tion, 3) concurrent (with ferrocene) acetylation, an@ 4) nitration of 
phenyl ferrocene, They established that the aiky} up, if linked with 
the ferrocene ring, facilitates the subsequent eloctmopnrilic subst:tution 
In this case, the cyciopentadienyl ring to which the @ikyl group is bonded, 
is more strongly activated. In relation to the ferrofeny) group. the 
phenyl group is an electron-acceptor group (A. N. Neamsyanov et al. nef, 
5: DAN, 103, 81 (1955)). These data by the autnora were confirmed by MM 
Rosenblum (J. Am. Chen. Soc., 81,4530 (1959)): ‘The electropniiic substi- 
tution of the hydrogen atoms in the ferrocene ring ia deactivated by the 
phenyl group. 1) Amino methylation. To a mixture of 70 m} of slacia? 
Cara1/6 
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acetic acid and 4 g of H,PU,, cooled to 10°C,.2625 @ (0.019 w6le):-of 


tetramethyldiaminoetheane is gradually added; and then 4 g (0.U'S mole, of 
phenyl ferrocene. The reaction mass wae stirred foi ‘ hr at room 


temperature and for 10 hr at 110 - 115°C ina nitrogen current and sut- 
sequently diluted with water to the double amount. The ferrocene (°.5 g, 
which had not entered into reaction was extracted with benzene. 40% NaQH 
solution was added to the acidic solution, and the formed (XN, Nedimethy.- 
aminomethyl)-phenyl ferrocene was extracted with ether, After disti.ling 
off the ether, 2.6 g of the above-mentioned compound was obtained as 4 
viscous; dark, reddish-brown oil. The yield amounted to 54% of the 
theoretical one (related to phenyl, ferrocene) and to 86% of the pheny: 


ferrooene reacted. The final product was distilled in vacuo its holling point 
was 150-160°C/3 mm He} n° 1.6315. In the infrared spectrum of the finai 
product, weak absorption bands existed in the range 1000 and ‘100 cg 

From this, the authore assume the formation of a mixture from the hetero- 
and homoannular isomers. The latter seems to form in smail quantities 

The methiodide of the final Produot was produced by addition of CH.I to 
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4 
&@ solution of 3.2 g in absolute Ch, 0H (or in benzene) with precipitation 


efter 15 min by a.zreat amount of anhydrous ether, An almost quantitative 
(4.3 @) amount of'nethiodide was produced. It is a yellow, crystalline 


‘aubetance with the decomposition point 70 - 75°C. Sinte in the infrared 
Spectrum of the methiodids which waa produced from the diat{lled final 


product, absorption at 1000 and 1100 on™? is missing, the authore conclude 
that the substituting groupe are in various cyclopentadienyl rings. 
Through reduction of the methiodide by sodium amalgan, the heteroannular 
1, V-methys-phenyl férrocene was obtained (see reaction no. 1). 


“NN ANE 
nA He cst, NCHNICHY a4 silly 
e — 4 Be x 
<= las <= CHIN (CH ; 
crN rnN 
ens \77 Gs Nettg \ 77 Co \ 
— Fe + _— Fe J 
= CH,N (CHy)p J (>> CH, 


(a: { 
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The yteld was 1,8 6(71% of the theoretical one). Absorption at 1000 and 


1100 on™ wae missing in ite infrared spectrum. A free oyclopentadienyl 
ring can only be proved spectroscopioally in the substance which was : 
deolated from the mother liquor. The authors Oame to the conclueton that 
the heteroannuler ieomer wee the main Component of the mixture produced by. 
amino methylation. Therefore, th} he free 
cyclopentadienyl ring. 2) 8 mole)’ of pheny) 
ferrocene in 100 m] of d ; of freshly 
Under i 
d, 1°, 14 phenyl 


CgHgCoH,FeCcH, CoHsCHFeGyH, S08. This acid was ieolated 
88 lead salt, which crystallizas with id rater molecules, Absorption at 


~1 j ! 
1000 and 1100 om was here also, ngpedng; the phenyl and eulfo groupe are! 
therefore in different ayclopentadieny) rings. The formation of hetero- 
Annular sulfonic aoid is &is0 proof of a lower reactivity of the ring | 
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Properties of phenyl ferrocene B103/3206 


linked with phenol. 3) The deactivating effect of the phenyl gromp 
on the ferrocenyl ring is specially marked during the Friedel-Crafts 
reaction. A solution cf 1.4 21 of acety! chloride and 2.66 g of AlCl 


5) 
in 10 ml of absolute ether «is udded in thé ecurne of 20 min to a 
solution of ferrocene (3.72 | and pnenyl ferrocene (5.42 g). in 100 ml of 
CS,. All components were use. et u molar ratio of 1s1s1:1, The authors 


obtained acetyl ferrocene caly with a yield of 254 of the theoreticel one, 
and a mixture of acetyl pheny! fecrscenes of only 5%, 64% of phenyl 
ferrocene and 304 ci ferwrczene being recovered unchanged. From this, the 
authors conclude thet ferrocene may be acetylated more easily than ‘phenyl 
ferrocene. 4) Phenyl ferrocene wag nitrated by means of ethyl nitrate 
in CS, in the presence of Alc1,. The authors obtained a 13% yield (of the 


theoretical one) of p-nitre-phenyl ferrocene (see reaction no. 2). 
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The main Quantity of this fina: product is isolated together with part of 
the nonreacted phenyl ferrocene ir nonoxidized state (end not as a Cation). 
The authors presume that nitration does not teke place with the phenyl] 
ferrocene cation but with Phenyl ferrocene. The continuance of the farro- 
cenyl ring under these conditions ig noticeable, Probably as a consequence 
of a reduced Capability of being oxidized to a Cation as compared with 
ferrocene. Ferrocene itsei¢ cannot ce nitrated under these conditions. 
Attempts of the authors te nitrate ferrecene with Various other reagents 
(e. 6+, nitronium Dororluoride) “iso failed. Only oxidation of ferrocene 
to the cation which is dnert in reactions of the electrophilic substitution, 
was brought about. There are 3 Teferenceg; 7 Soviet-bloc and 3 nen- 
Soviet-bloc. One reference t. 3 ~ish-lenguage Publications is given inthe 


Due reads?  h, Rosenblum, 2. B, Vcodward, 


body of the abstract, the another 
J. Am. Chem. Soc, EO aah at. eas 


>| pois - , \ foe 
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| ACCESSION NR: AP4010040 $/0062/64/000/001/0062/0069 
| AUTHORS: Ustytnyuk, Yu. A.; Perevalova, E. G. 


i PITLE: Reactivity of compounds containing the ferrocenylmethyl 

group. 7. Rearrangement of the dimethylbenzyl (ferrocenyl- 
methyl)ammonium ohloride under the aotion of nucleophilio 
reagents 


| SOURCE: AN SSSR. Izvestiya. Ser. khim., no. 1, 1964, 62-69 


| 

| 

| 

| POPIC TAGS: ferrocenylmethyl compounds, reactivity, rearrangement, 

| ferrocenylmethyl group, stabilizing action, isomerization, intra-. 
{ molecular reduction, carbanion stabilization, nuoleophilio reagents _ 
dibutyllithiun 
1 
| 
{ 


ABSTRACT: The comparative stabilizing action of the benzyl and the 
| ferrocenyl rings on an adjacent carbanion center was determined 
from the rearrangement products. Dimethylbenzyl(ferrocenylnethyl) 
ammonium chloride (I) rearranges in the presence of dibutyllithiun 
! to (alpha-phenyl-beta-ferrocenylethyl)-dimethylamine (II), 72% yield. 
i the presence of potassium amide, conversion is 50%, with benzyl- 
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GHP 
FeCl Cla. /CHs CHL Gols FeCe Ha + /CHy 


GHCH:” \CH, (KNH,, GH, CH, Mach aa _ 
ei H,CH/ u 
__, Gls — CH — CHa Goi. Fon, Gi,CH \CHa 


N(CHy)s, i 


observed in the react ow typ 
alpha, beta- ection with dibutyllithiun: 
| produced in addi ioe hyiene one and 1,2-d1ferrocenplete nett 
aenenction. The followin Snount of II decreasing on ones 

jnitrogen is suggested: wing intranoleoular reduction of the ameoeine ) 


! 
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|| AGCESSION NR: AP4010041 ¢/0062/64/000/001/0070/0075 ; 
| AUTHORS? Ustymnyuk, Yu-A.; Perevalove, 2-G-i Hesmeyanov, A-N- 


TITLE: The reactive ability of compounds containing the ferrocenyl- 
- methyl group Report No.8. Wittig rearrangement an a series of ferro= 
cenylcarbinol ethers 


- souRCB: AN SSSR. Izvestiya. Ser. khim., 20.1, 1964, 70-73 


TOPIO TAGS: ferrocenylmethyl group, Wittig rearrangenent, ferrocenyl- 
carbinol ethers, putyl lithius, lithium ether linkage, ether 4someri- 
zation, anionic center ptabilization, 1 phenyl 2 ferrocenylethanol, 2. 
phenyl 1 ferrocenylethanol, 1,2 giferrocenylethanol, 1,2 aiferrocenyl- 
ethylene a 
ABSTRACT: In continuation of earlier work, this rearrangement was 
studied for the penzylferrocenylmethyl and pisferrocenylmethyl ethers 
under the influence of butyllithius and tetrahydrofuran, During re- 
action with the first compound a 55% yield of to nenyl-2-ferrocenyl~ 
ethanol-} was obtained without formation of its dephenyl-1-ferroceny— é 
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ethanol isomer, while reaction of the second yielded 1,2-diferrocenyl~ 
ethanol. The latter rearrangencont proceeded with less ease, With & 
yield of only 23% and a 27% residue of unchanged starter ether. The 
product of the second rearrangement was converted into 1,2-diferro~ 
cenylethylene bd dehydration; this latter is a red crystalline sub- 
stance, mp. 264-265, soluble in hot benzene, toluene and chloroform. | 


degree than the benzene ring. The laboratory procedure, the products , 
obtained, and their description and IR spectra are reported. "The 
authors wish to thank 0.T. Nikitine for determining the moleoular 
weight.” Orig. art. has: 4 formulas. 


ASSOCIATION: Institut elementoorganicheskikh soedinenty Akademii nauk 
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ces SSSR); _ Moskovekiy posnanrarenys: universitet in. M.V. Lomoq | 
nosova (Moscow State University) /~ 
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‘ 4700 B106/B101 


AUTHORS : Nesmeyanov, A. N., Perevalova, E. G., and lesmeyanova, «, 
TITLE: Mechanism of ferrocene formation in electrophilic and 


homolytic reactions of iodoferrocene and mercury derivative = 
of ferrocene 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye kninichessi:: 
nauk, no. 1, 1962, 47 - 52 

TEXT: In almost all electrophilic and homolytic reactions of iodoferrecene” 

and mercury derivatives of ferrocene, ferrocene is iormed as an unexnecivd 

by-product. The mechanism of ferrocene formation was studied with the 

aid of some reactions of diferrocenyl mercury. When boiling diferroceny. 

mercury with metallic sodium for 15 min in absolute benzene and 

subsequently carboxylating the reaction mixture with dry ice, no 

ferrocene carboxylic acid was obtained but ferrocene (1075 of the 

theoretical value) besides a large portion of the initial product. Heact:c: 

of diferrocenyl mercury with Sn 3 in petroleum ether gave tan of 
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ferrocene besides metallic mercury. Reaction of diferroceny] mereury 

with CuCl, in dioxane yielded an inseparable mixture of chloroferrocene - 
and ferroGene. Reaction of copper chloride with 1,1'-di-(mercury chioride. x 
ferrocene yielded a mixture of dichloro ferrocene and ferrocene containing ; 
much more ferrocene which could be isolated from the mixture. The 

formation of ferrocene can he explained in all these cases, if a ferruteo. 
radical is assumed to be involved, which either splits a nydroren aton 

from the solvent, or, if the latter :s absent, even from tne ferrocene? 
derivatives. The formation mechanisn of this ferrocenyl radical i: 

unclear. The radical can not be formed by thermal svlitting of disnery. 
mercury because the latter withstands long heating in benzene. Results 

of previous studies of the authors show that in electrophi.ic substitur.ore 

of mercury in diferrocenyl mercury according to the pattern 


(CH. FeC.H,),Hg —RX 5C.H.FeC.H,R + (C.H,),Fe the yield of ferrocene 
5 5 Ale aie ir aa a 5-2 


decreases with increasing readiness of substitution. The formation 3 
ferrocene during the decomposition of diferrocenyl mercury in tne ;rese .c6 
of palladium black without solvent, previously observed ty two of tn 
present authors, can be attributed to the fact tnat a ferroceny! rat 
is formed as an intermeliate product which splits a reiroren autem fro: 
Card 2/4 
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other radicals or from difecrrocenyl mercury. To find out whether this 
vas olso trve for reactions in solvents without hydrogen, the behavior 
of the ferrocenyl radical in cel, was investigated. An unambiguously 


radical reaction was already observed when diferroceny] mercury was heated 
in absolute CCl). This reaction led to the formation of mercury 


chloride ferrocene (57%), ferrocene (22%), and resins which, in addition 

to carbon, iron, and hydrogen, also contained chlorine and mercury (in 

the atomic ratio of 10-12 : 1). When heating diferrocenyl mercury in 
absolute CCl, in the presence of hydroquinone and benzoyl peroxide, 

neither resins nor mercury chloride ferrocene were formed, but only 12 

and 3% ferrocene, respectively, whereas the bulk of diferrocenyl mercury Ne 
did not react. Addition of antioxidants or radical sources inhibited the 
reaction, which indicates the chainlike nature of the process. Thus, the 
following pattern is suggested for the reaction between diferrocenyl 

mercury and CC1,: \ 
4 Ca FoC, tle + (Call sFoCg ll stig fad C,HyFeCyH, + CsH, FeCl, ~ Hg _ Cell FoCg ly 
C4H,FeCsHy — Hg — CoH sFeCsHi + CCla—+ CyHyFoCy tla — Hg — CyHyPoCy Hach, + Cl’ 


CI -}- Cy gFoCglta — Hg — Cyl gFeCy tly — Cyl gFoCyH gl gCl + CyHyFeC he 
Card 3/4 
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‘Initial ferrocene anino isomers | Jyding mothylates 


number, type Ry i” benzene fe of total mp, in IR spectrum, 
amines C 4000-1100 oh 


re 
iphenyl 1 neterocyc lic 0.14 82 90-95 - 
2 homocyclic OQ. 383 143-149 10045 4104 
0.861 467-110 111033 1106 
.petolyl 4 heterocyclic 0. 26 95-99 - 
1 nomocyclic 0.57 4172-175 1004, 1106 
\ehloro 4 heterocyclic *0.22 185-190 - 
: 4 homocyclic *0,32 .-463-166 1006; 1104 


1 mixed os, 
* : . 
CHSL,:CgHe e 131 

Thus the aminomethylation was effected mainly (5:1) in the non-substituted 

cyclopentane dienyl ring; is W by the IR spectra of iodo- 
obtained. f heterocyclic isomers 

Lodomethylates We ined by converting 

amines wit thyl iodide excess in benzene; their compositions 

and @ross formula an excess of 1, 1'-methyl-p-tolyl ferrocene, 
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AUTHORS: Nesmeyanov, A. N., Perevalova, E. G., Yur'yeva, L. P., and 
Grandberg, &. I. screens 
TITLE: Direct cyanidation of ferrooene derivatives 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 
nauk, no. 10, 1962, 1772 - 1777 


Text: Bromo, nitro, acetyl, phenyl, p-nitrophenyl ferrocenes (Ft) and 

phenyl ferrocenyl sulfone were cyanidatead; ferricinium borofluoride (1) 

and ferricinium chloro platinate (Il) were synthesized and I wes 

cyanidated. Bromo, phenyl, and p-nitrophenyl-F! were cyanidated by a / 
method given in Dokl. AN SSSR, 135, 1402 (1960). The cyanidation of vi 
phenyl-F' yielded 88.5% phenyl ferrocene carbonic acid nitrile, C, 7H, ,NFe, 


_a reddish-brown, oily substance with the composition C 71.06, 71.05}; 

Ho 4.97, 9-003, and N 5.19, 5.30%. The IR absorption bands at 1004 and 
1106 cn showed the homocyclic structure of this nitrile. The substance 
was converted into the amide C..H,-NOFe by adding KOH and H,0 (yield 32%} 
Card 1/3 ee 2-2 
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mMep. 155.5 - 156.5°C), as it does not crystallize. A heterocyclic nitrile, 
C,H BrNFe was obtained by cyanidating bromo-F! (yield: 18%} Tepe 91-92 Cy 


C 45.62, 45.92; H 2.88, 3.09; Br 27.83, 27.67; N 5.00, 5.00; Fe 19.32, 
19.46%). Cyanidation of p-nitrophenyl-F' yielded dark red, resin-like 


erystals of a heterocyclic nitrile, C,7H, oNO,Fe (m.p. 134 + 135°C; C 61.42, 


61.40; H 3.55, 3.74; N 8.21, 6.37; Fe 16.54, 16.46%). Cyanidation of 
nitro and acetyl-F' yielded only 3 and 18% by heating for 2 and 6.5 hrs, 
respectively, even with a considerable excess of FeCl, and HCN. Treatment 


of 1.5 @ phenyl ferrocenyl sulfone with 4.6 g FeCl,, 60 mg tetrahydrofuran, 


and 3 ml liquid HCN, yielded 52% heterocyclic phenyl sulfone ferrocenyl 
carbonic acid nitrile, C,,NO,SFe, Mops 147 = 141.5°Cs; C 58.30, 58.51; 


H 3.88, 4.113; N 4.17, 4.39; S 9.02, 9.13; Fe 15-97, 16.10%). Cyanidation 
of F'-carbonic acid nitrile with a considerable excess of FeCl, and HCN 


added to it, increased the yield in dinitrile from 27 to 62%. F! was 
also cyantdated immediately into the dinitrile of 1,1'-ferrocene dicarbonic 
acid (yield: 68%). Experiments with an equimolecular F'-mononitrile 


rary ta that cyanidation into mononitriles is much easier than into 
ard 2 . 
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dinitriles. I was synthesized by passing BF, through a benzene solution 


of 5.58 g F' with 1,62 g quinone. It io a dark violet crystalline 
substance, Cot BP yFes which is easily soluble in H,0, acetone, and 


nitromethane (C 44.06, 44.16; H 3.65, 3-755 F 26.15, 28.43%). II was 
obtained from aqueous ferricinium ferrichloride solution and chloroplatinic 


acid;.it is a bluish black, crystalline substance, (C,H, Fe) Ptcl,, which 


is moderately soluble in H90 and, when heated, decomposes into methanol 
and nitromethane forming F' (C me 30,223; H 2.77, 2.73; Cl 27.42, 
2 


-06%).  W 
27.067) hen cyanidating I, 2(C.H. Fe BF, + HCN > C,H. Fe, HCN + Fe(C,H.), 


+ 2HBF, 44% of the initial compound was converted into nitrile, and 45% 
Was reduced into F', : 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 


(Moscow State University imeni M. V, Lomonosov) 


SUBAITTiED: March 7, 1962 
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AUTHORS + Nesmeyanovs ne Neo perevalovar EB. Ges ShilovtsevS: Le See 
and Tyurins y. De all 


TITLES perroceny} methy iation py means of y,b-dimethy} aminometnyl 
‘ ferrocene ana its 10d0 petny iaté 


PERIODICAL? aAkademiys nauk SSSR. [aves tiys> ordeleniye khimicneskiknh 
nauk, 10- V1) 1902, 19971 - 2001 


Texts The following ® ntneses ¥eTe made With n,x-dimethy) aminomethy 1 
ferrocene (a)>» nin OY rorroceny 1 =BeUay amponiua jodide (B)s and di- 
ferrocene Mt [ferroceny tee anmoniua promide (c)s- (1) Reaction of B 


with Na,8 + 10H,0 on a poiling waver path and extraction with evner produced 
wp -(gerrocenyT Bethy?) gulf iaes yield 5 Ayo, MPs 1- 4080C (with decon- ; 
position)- The IR spectrum contained aosorption bands at 4000 ana 


4104 cm * (2) pi-(ferroceny} methy!) agisulfider yield 3350, MePs 425-1270 
(with jecompos ition): was obtained from p and NaS» the latter being PTO” 
auced bY puobling HS through NaOH solution. (3) The synthesis of ferro- 
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cenyl methyl acetate was made in three ways (a) Reaction of B with 
glacial acetic acid at 90 - 95°C in Ny, atmosphere, yieid 25%, mp. 714-76°C, 


IR absorption bands at 997, 1104, and 1740 cm”. A Gompound soluble in 


benzene, (gross formula C,,H,,Fe, @-P- 115-1359C) formed at 110-150°C; it 


was not further investigated. (b) Reaction of C with sodium acetate at 
150-155°C in vacuum (7 mm Hg), yield 39%, a.p- 75-760C. (c) Reaction of A 
with acetic anhyaride, yie.d 49%. The compound obtained hy (c) was, as to — 
nep.- and IR spectru, identical with the compounds obtained by reactions 

(a) and (0). (4) Reaction of A with methyl benzoate in No atmosphere at 


130 - 135°C, ana extraction with benzene, produced ferrocenyl methyl 


benzoate, yield 50%, mp. 132-1330C, IR bands at 1003, 1098, 1700 aa 
(5) Reaction of A with methyl anthranilate produced ferrocenyl] methyl | 
anthranilate, yield 46%, m.p- 124-124°C, ik bands at 996, 1102, 1666 cm . 
(6) Heating of B with ethyl acetate at 120-125°C produced, instead of the 
expected ferrocenyl methyi acetate, ferrocenyl carbinol ethyi ether, yield 


-1 
42%, Depo 68-70°C/0~.3 mm Ke, no 1.5840. The IR bands at 1002, 1106 co 
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Proved the existence of a nonsubstituted cyclopentadieny] Ting. Bands of 
an ester carbonyl Group were not observed. (7) B with butyl acetate pro- 
duced ferroceny] carbinol butyl ether, yield 35%, M.p. 31.5-32.50C, dep. 

105-106°C/2 mm He, nee 1.5095. IR bands at 1004 and 1104 cm-!. (8) Heat- 


ing of B with Piperiaine at 110% produced i-\forroceny) -aethy1) Piperidine, 


yield 94%, Mep. 84.5 - 45.59C, IR bands at 1002, 1103, 1303 on™’, Reaction 
of A with piperiaine cia not lead to a substitution of the dimethyl anino 
radical. (9) N-(fersocenyi-metnyi) morphoiine was obtained from B and 
morpholine at 120-1309, yieid 95%, a.p. 74-75°C, IR bands at 1006, 

1104 em™!, (10) N-(ferrocenyl-sethy1) aniline was obtained from B and 
aniline in boiling aqueous solution, yield 735s, mp. 84-84.5°C, IR bands at 


1000, 1106, 1602, 1552-1566, 3930 em™!. (11) N-(ferroceny1-methy]) phthali- 
azide was obtained from 3 and potassium phtnalimide in dimethyl formamide 
solution at 130-14009C, yield 97%, M.p. 209-2100¢ (with decomposition), IR 


bands at 1000, 1102, 1706, 1758 iat (12) Ferroceny] methyl amine was ob- 
tained from N-(ferrocenyl-metny1} phthalimide ana hydrazine hydrate heated 


at 80-90°9C in N atmosphere, by precipitation witn NaOH, b.p. 
2 
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108-110°C/0.3 on, He, neo 1.0310, IX banas at 1002, 1106, 3288, 3566 cm, 
4. 


This Compouna decomposes jn Bir. Sudoiing of Hoi througn its benzene solue 
tion yielded ferroceny] Detnyl amine hydrochloride, decomposition tempera- 
ture 233-2350¢, 


ASSOCIATION, Moskovakiy sosuaarstvennyy universitet im, Me. OV, Lomonosova 
(Moscow State University imeni Me OV, Lomonosov) 
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AUTHORS: Neumeyanov, A. N., Perevalovar be Gey Yur'yeva, L. P., and 
Denisovich, L. 1. = ; 


dad nitrile with 


Reaction between ferrocene carboxylic aci 
ji- and triferro- 


organometallic compounds and production of a 
cenyl-methyl compounds 


TITLE: 


Akademiye nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 


nauk, no. 12, 1962, 2241-2243 


° TEXT: Reaction of ferrocene carboxylic acid nitrile with ethyl magnesium 
(m.p. 38-39°C) and the same reaction 


vromide yielded prorionyl ferrocene 
with methyl magnesium iodide yielded acetyl ferrocene (m.p- 85-86°C). 


The ketone yield was found to be 70 and 80~ at 6 considerable Grignard 
reagent excess. Diferrocenyl ketone (m.p. 210-211°C, yield 55-607) was J 
_ obtained from reaction between ferrocenyl lithium and ferrocene carboxylic 
acid nitrile. pifferrocenyl ketone +48 used for synthesizing compounds 
of the triferrocenyl methane series, not hitherto described. The reaction 
of diferrocenyl ketone with ferrocenyl lithium yielded 607 triferrocenyl 
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TIPLE s Formal redox potentials of monosubatituted ferrocenes 
no. 6, 1962, 9351-1394 
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n the effect of subst 
joinius cation. The determinations were 


tason and M. Rosenblum (Ref +21 j..Am- Chem. 
82, 4206 (1960)) at 25 + 9.19C in nitrogeu atmosphere. Table 4 w 
The aifferences of the logarithms of the equilibrium 
uvatituted and unsubstituted ferrocene 
ng potentials (Column 4, Table 1) and 


constants fo 
were calculated from the co 
and 6° according to Taft (Ref. 10% 
heskoy khimii (Mu. S- 
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published statement that hydrogen ang alkyl substituents cumnot interact 
with tne reaction center by the rielé effect mechanism (Ref. 9: 

V. A. Pal'm, Usp. khia., 30, 1069 (1961)). The interaction by the field 
erfoot mecnanigm occurs over a shorter distance, which }eads te an ine 
crease in the absolute value of 9. Academician A. WN. Neameyanov is 
thanked for cooperation and advice. There are 1 figure and 1 table. The 
most important English-language references read as foliows: T. Kuwana, 
D. &. Bublitz, G. doh, J. Am. Crem. Soc., 82, 5811 (1960); H. a. Jaffe, 
Chem. Rev., 53, 191 (1953); D. S. Trifan, R. Baskai, Tetrahedron Letters, 
1960, no. 13, 1; J. D. Roberts, R. A. Carbdoni, J. Am. Chem. Soc., 77, wh 
5554 (1955). a 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. Kk. V. Lomonosova 
(ioscow State University imeni UM. V. Lomonosov) 


PRESLNTED: December 12, 1961, by A. N. Nesmeyanov, Academician 


SUBMITTED: November 9, 1961 
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Table 1. Formal redox potentials of monosubstituted ferrocenes CoH, Pec, H Ak 
2 2 > 


(formulas do not take account or changes in the reaction medium), 


Legend: (1) Be » v (according to a standard calomel electrode); (11) a., 


° 
°c; (III) po; (IV) under decomposition; 5 calculated from the 


re ae ae 3 , ae 
formula (EO - EO) )/0-0591 = log K/K | 3 only the primary Be values obtained : 
from the dissocia tion constants of the corresponding p-substituted benzoic 


acids have been used; 4 the potentials of these compounds differ Sligntiy 
from published data; the potential differences between ferrocene and 
phenyl ferrocene, and between ferrocene and P-nitropheny 1 ferrocene, are 


Constant within the error limits of the experiment; 3 from published data, 


the value for the ~C00C 2H, group from published data has been used. In 
Olumn 2; uso o« iso; oH = Mj A wp, 
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only. When two ferrocene rings interact, 
The redox potentials indicate that the methylene 


nsfers to the other nucleus; hardly any of the electron-donor 
effect of the ferrocenyl group, whereas the effect of the positively 

charged ferricinium ion ie transferred even across bridges of 3 atoms. 
The inveatigations covered also how some substituents in th 
dox potentials (Table 2); in this case, 
too, the effect of electron-acceptor substituents 
methylene group to a notably greater extent than t 
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the electron density increase- 
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4231 (1953); gw. on. Jaffe, Chem. Rev., 53, 191, (1953). 

ASSOCIATION: foskovekiy gosudarstvennyy universitet im, M. V. Lomonosova 
Moscow State University imeni M: y. Lomonosov) 

SUBMITTED: July 18, 1962 


“siSPeCSHy-Y-Cou Peccu, (in v, related to the Standard calome] electrode) 


Legend: (1) melting point, °C, (2) diferrocenyl; * -® obtained by 
reduction of diferroceny] ketone; (3) with decomposition. or 


Table 2, Redox Potentials of 
CoHoFeC.HCHDX. Legend: (1) y 


*~ mean deviation from the E 


some Donosubstituted ferrocenes ’ 
» related to the standard calomel electrode; 


f values indicated +0.003 v 
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“AUTHOR: Perevalova, 2. 0.; Usty*nyuk, Tu. A.; Nesmeyanoys Ae Sees be =f 
SES, pene ene a _— 
+ $ITLEs The reactivity of compounds containing the ferrocenylmethy3 group, Report | § 
sts Ls Hydrolytic cracking of tetravalent ammonium salts > § 
=. SOURCE: AN SSSR, Izv. Otdeleniye uhimicheskikh nauk, no. 6, 1963, 1036-1045 ‘5 
|. ‘ToPIc TAgS: tetravalent ammonium salts, ferrocenylmethyl group, hydrolytic crack- . £ 
“ang, rate of hydrolysis ; ; — an: 
ABSTRACT: A series of tetravalent ammonium salts containing the ferrocenylmethyl 4 
group was synthesized, 1.8. compounds of the type shown in the enclosure, where RCH . # 
sub 2 igs methyl, ethyl, n-propyl, n-butyl, n-nonyl, benzyl, aliyi, carboxymethyi, ; ' 


. phenasyl or ferrocenyl methyl, and the anion X is chloro, bromo, iodo or picryl. 
~ “Hydrolytic cracking of these compounds in alkaline, neutral and 50% aqueous dioxane 
‘solutions was studied: rate of hydrolysis was 4ndependent of anions and of solvent 
concentration, but 4ncreased with electron acceptor properties of the CH sub 2% 


a so group, Hydrolysis proceeded according to the 
- mediate formation of the ferrocenylmethyl cation. 


and 2 SAguree ye 
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PEREVALOVA, E.G.; USTYNYUK, Yu.A.; NESMEYANOV, A.N. 
eee EY yo ooals oot SERS 
Reactivity of compounds containing 4 ferrocenylmethyl group. 
Report No.4: Reaction of ferrocenylmethyllithium. Jav, AN 
SSSR. Ser. khim. no,11:1967-1972 N '63. 


Reactivity of compounds containing 4 ferrocenylmethyl group. 
Report No.5: Preparation of organolithium compounds with 
ferrocenyl alkyl groups. Ibid. 31972-1977 (MIRA 17:1) 
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Pag ee Sse : ': — F 
TITLE: Reactivity of compounds containing 4 ferrocenylimethyl \group. Report 2. : 
Regeneration of tetravalent ammonium saits, containing ferrocenyimethyl radical, 4 

; i with sodium anal gen by Ende 


a "7 A | . 
“:. SOURCE: AN-SSSR. Izv. Otdeleniye khimicheskikh navk, no. 6, 1963, 1045-1049 


‘TOPIC TAGS. sergdceryimcity group, trimethyl ferrocenyinethyl ammonium iodide, 
aa dimethylallyl ferrocenylmethyi ammonium iodide, dimethylbenzyl ferrocenyimethyl 
~ ammonium jodide, sodium amalgam — 


-ABSTRAGT: ‘The reduction of trimethyl-, dimethylaliyi-, and dimethylbenzyl ferro- 
cenylmethyl ammonium jodide with sodium amalgam by the method of Ende and co- 
workers (Arch, Pharm.s.v» 247, 1909, 333: 314, 351; v. 249, 1912, 101, 118, 166; 
Liebigs Ann. Chen, 391, 1912, 88) was investigated. The ferrocenyimethyl group 
‘split off from the N of the tetravalent ammoniim much more readily than the methyl, 
much less readily than the penzyl, and at about the same yate as-the allyl group. 
Hence, ferrocene group stabilizes the neighboring: radical center less than the 
benzyl, and more than the methyl radical, ‘and about equally to the double bond of 
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Acc NR = AP7012431 SOURCE CODE: UR/0062/66/000/008/ 1467/1469 


AUTHOR: Nesmeyonov, A. N. Perevalova, £. G.; Yur'yeva, L. P.3 Gosteyeva, G. N. 


ORG: Institute of Heteroorganic Compounds, AN SSSR (Institut elementoorganicheskikh 
soyedinenly AN 5558) 


. TITLE: Synthesis of nitriles of phenylferrocenecarboxy lic acids 
SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 5, 1966, 1467-1469 


TOPIC TAGS: organic nitrile compound, chemical separation, pheny lferrocenecarboxylic 
acid 


- SUB CODE: 07 


ABSTRACT: The authors describe an improvement on an earlier method for separat- 
ing mixtures of amides of isomeric phenylferrocenecarboxylic acids, prepared by 
the hydrolysis of the reaction products of the cyanation of phenylferrocene. 

The individual amides of the isomeric phenylferrocenecarboxyiic acids were con-' 
verted to the corresponding nitriles. The nitrile of p-ferrocenylbenzoic acid — 
was also prepared from the amide of p-ferrocenylbenzoic acid and used as a 
standard in gas chromatographic analysis of the mixture of nitriles of 1,2-, 
1,3-, and 1,1'-phe iferrocenecarboxylic acids, obtained in ge cyanati f 
De cece. Orig. art. hast 2 forwlas and 1 tavle. Hest RSET) 


Cord 1/1 : _ UDC: 542.91+562.957 +621.785.666 
pipe ote Gee Stee ees © =e fete 098%, 1377. 
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TITLE: Metallation of alkylferrocenes 
SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 11, 1966, 1938-1943 
TOPIC TAGS: ferrocene, Lithiun compound, ferrocenyllithiun 


SUB CODE: 07 


" apSTRACT: The metallation of methyl-, ethyl-, and n-propylferrocene with 
excess n-butyllithium at room temperature was studied. Mixtures of mono- and 
dimetallated alkylferrocenes were obtained. The monometallated alkylferrocenes 
were found to possess & heteroannular structure. The mixture of mono- and dimet~ 
allated alkylferrocenes, after carboxylation, were converted to a mixture of 
‘mono- and dicarboxylic ecids. Metallation of alkylferrocenes proceeded with 
of ferrocene itself. Approximately 2-2-5 times as 
lferrocene was formed as of the dimetallated 
rrocenes were also used for the syothesis 
on with propyl nitrate. 
Nitromethyl<, nitroethyl-, low 
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TITLE: Behavior of m- and p- ferrocenylhydrazobenzenes lunder sonditicns of venzidine 
rearrangement 


SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 12, 1965, 2120-2124 


TOPIC TAGS: benzidine, benzene, substituent, ferrocene, molecular structure, 
chemical reaction 


ABSTRACT: This is a continuation of a previous investigation. Tho offect 
of ferrocenyl as a substituent on the bonzidino roarrangemont of hydrazo- 
bonzone was studied. It was ostablishod that forroconyl as a substituent 
on tho bonzono ring complicates bonzidino roarrangemont: m and pe 
forrocenylhydrazobenzenes under the conditions of benzidinp rearrangement 
generally get disproportionated rather than rearranged, i.e. the end-product 
is ferroconylamine and azoferrocene. Compounds of the benzidino type do not 
form, Those findings indicate that tho introduction of the ferrocenyl 
substituont e. whether in the para or in the mota position ~~ into the 
hydrazobonzene molesule impedes benzidine roarrangoment to such an extent 
that disproportionation becomes the main trend of the reaction. (JPRS: 36,455] 
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TITLE: Effect of hydrochloric acid on the azo derivatives of feteesens | 
SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 12, 1965, 2124-2128 


“TOPIC TAGS: hydrochloric acid, ferrocene, organic azo compound, chemical synthesis, 
nitrobenzene, chemical decomposition, condensation reaction, chemical reduction, amine 


ABSTRACT: A study was made of the offect of conc. HCi on benzoneazoferrocone { 
and m and p-forrocenylazobenzenes -- azo dorivativos of ferrocene synthosized 
.by condensation of nitrobenzene with forroconylamine and m and p-ferrocenyl- 
‘anilines. It 4s shown that conc. HC1 causes bonzenoazoferrocone to decompose 
and form Fe-free substances; products of benzidino-type rearrangoment havo 

‘not boen dotected. Conc. HCi transforms m- and p-ferrocenylazobenzenes into 
ferrocenyloniline, aniline and substances isomeric to forroconylhydrazobonzone. 
In this caso the ferrocenylazobenzenes are protonated and decompose, to form 
FoCiz, which then reduces the second molooule of the protonated és 
_Lerroconylasobensene to a hydrazo compound. Tho hydrazo compound is either 
further reduced to anines or gets disproportionated and rearranged. 
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TITLE: Synthesis of certain substituted ferrocenylearbinols | 

SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. le, 1965, 2196-2198 

TOPIC TAGS: chemical synthesis, ferrocene, hydrolysis, methylation 


ABSTRACT: This is a continuation of a previous investigation (PEREVALOVA), 
‘which deals with the synthesis of hetoroannular chloro-, bromo- and cyano- 
:(alpha-oxyethyl) ferrocenes and (alpha-oxypropyl) ferrocene by roducing the 
‘corresponding acylferrocenes with LiAlH,, Tho compounds thus obtained were; 
:1,1'=chloracetylferrocene, 1,1'~chloro(alpha-oxyethyl)ferrocene, 1,1'- 
 bromo(alpha-oxyethyl)foerrocene, 1,1'=cyano(alpha-oxyethyl)ferrocene, and 
4,1 '_carbomethoxy(alpha-oxyethyl)ferroceno. 1,1'-cyano(alpha-oxyethyl) 
‘ferrocene was converted to 1,1'~carbomethoxy(alpha-oxyethyl)ferrocene by 
alkaline hydrolysis and subsequent methylation with diazomethano. 
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| ORG Haesay Stata University im, M, V, Lomonosov (Moskovskiy gosudarstrennyy 
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stitut elementoorganicheskikh soyedineniy Akadem {nauk SSSR) 


TITLE: Electronic influence of Masri ss a substituent 
SOURCES AN SSSR, Izvestiya. Seriya khimicheskaya, Now 5» 1966, 832-839 


TOPIC TAGS: ferrocene, dissociation constant, aniline, benzoic acid, phenol, substi- 
tuent, amine 


lec- 
3 getermining values of Hamnett's o , the authors studied certain 6 | 
Nie ethecs of terrscuiyl as a substituent. Using acid-base gponcannpetetan soy i 
ticn, they determined the dissociation constants of p=, m, and a plae Be aie | 
acids, a series of substituted benzoic acids and ferrocenecarboxylic acid in Lee 
oxane, and the dissociation constants of p-ferrocenylphenol and a series of p-su os 
| 


Lani~ 
henols 4 ethanol. ‘he basicity constants of p-, m=, and o-ferroceny 
tiated Dae a re ati tited anilines, and ferrocenylemine in 80% ethanol vere 2 
also determined. The data obteined were treated by the least-squares method, £ val- 3 
ves were calculated for the reaction series studied, 9 values were found for ferro- | 
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SOURCE: AN 
SSSR, Doklady, v, 166, no, 2, 1966, 374-377 
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L 35327-66 as 
ACC NR: AP6026836 Peas a ores ae 
constants obtained from the dissociation constants for phenylacetic acids may 

be used as a quantitative index of tho effect which the substituent has on 7 i 
the reaction rate. Curves for In K/kp for all substituents studied show a 

linear corrolation with those constants. Hotorocyelic disubstituted deriva~ 

tives lie on this samo line if doubled values of substituent constants aro used, 
4.e., the substituents havo an additive effect within the limits of experimental 
error. The authors thank S,L. Portnova and G.P, Syrova for taking the nuclear 
resonance spectra. The authors further thank V.A, Pal'm and NP, Gambaryan for 
participating in the discussions of the results, Orig. art. hass 1 figure and 
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'| TITLE: Salts of N-(alpha-ferrocenylalicd Jpsridiniun | 

| SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 2, 1966, 335-337 

’| POPIC TAGS: pyridine, alcohol, esterification, solubility, chemical synthesis, 
organic nitrile compound, organic amide, ferrocene 
ABSTRACT: The reaction of alcohols with p-toluenesulfochloride in pyridine 
45 the method by which esters of p-toluenesulfonic acid are obtained. How- 
ever, in some cases p-toluenesulfonates of pyridiniwm are formed instead; for a 
example, with 2,4.dinitroresorcine or 2,4-dinitronaphthol. The authors fod 
that ferrocenylcarbinol and substituted ferrocenylcarbinols react 4n this 
way. In the reaction of oxynethyl., alpha-oxyethyl-, oxybenzyl, and 1,1'- 
cyano-(alpha-oxyethy1)ferrocene with p-toluenesulfochloride in absolute pyri- 
dine the authors obtained p-toluenesulfonates of the corresponding pyridiunes. 
Salts of N-(alpha-ferrocenylalkyl)pyridiniuns ore soluble in water (except 
‘(ferrocenylbentyl)pyridiniun), alcchol, acetonitrile, and certain poler 
solvents, Nitriles of ferroomylacetio, ferrocenylpropionic, and ferrocenyl 
(phenyl acetic acids were obtained, Nitrilesof the first two acids were 
hydrolyzed to amides, The amides are 8 © Um. standing in air, in contrast 
to the nitriles. Orig. art. has: 1 table. (JPRS) | 
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AUTHOR: Nesmeyanov, A. N.$ Pzrevalova, E. G.; Leonttyeva, L. 1.; 
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-1ORG: Moscow State University.im. M. V. Lomonosova (Moskovskiy 
| gosudarstvennyy universitet) 


: \A4 
IPTTLE: Synthesis of 1,2-disubstituted ferrocenes 4,14" 


|SOURCE: AN SSSR, Izvestiya. Seriya khimicheskaya, no. 10, 1965, 
1882-188), 


|} TOPIC TAGS: ferrocene, chemical reaction, desulfurization, chemical 


| reduction 


ABSTRACT: The reduction of 1,2=(2'-thia-l!-ketotetramethylene )ferrocene 
(I) was investigated in order to find suitable methods for the synthesis 


{or homoannular disubstituted ferrocenes, I was desulfurized witch 
|Raney nickel to form 1,2-methylethyl~ and 1,2-methylacetylferrvcene. 


Reduction of I with lithium aluminum hydride gave 1,2-(2'-thie-l'-hydro- |— 
etramethylene)ferrocene (II). Reduction of I in the presence of 
uninum chloride gave 1,2-(2'-thlatetramethylene)-ferrocene, a small 
jamount of II, and methylferrocene, and in one instance, 1,2-(2'=tnila- 
31,h*-dehydrotetramethylene)ferrocene, Orig. art. has: 2 squations. 
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‘ TITIE: | Triferrocenylchloromethane hydrochloride 
‘SOURCE: AN SSSR. Izvestiya.s Seriya khimicheskaya, no. 3, 1966, 556-558 


ae “POPIC- TAGS: orgenic eynthetic procese, perchloric acid, perchlorate, hydrogen 
7 chloride, organoiron compound 


“| ABSTRACT: The ionic triferrocenylmethylperchlorate and triferrocenylchloromethane 
| hydrochloride were synthesized by reaction of triferrocenylcarbinol with nee 
: aac ae in penser and anhydrous HCl in ether, respectively. 
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: TITLE: Reactions of triferrocenylchloromethane hydrochloride | 
OURCE: AN SSSR. Izvestiya Seriya khimicheskaya, no. 3, 1966, 558-559 _ 


TOPIC TAGS: organoiron compound, chlorinated organic compound, organomagnesiun compo 
% organosodium compound, organolithium compound, chemical reaction 


“ ABSTRACT: Triferrocenylchloromethane hydrochloride reacts with nucleophilic . 

1. reagents (organomagnesium and organosodium compounds, lithium aluminohydride, 

“|. sodium methylate and sodium cyanide) to form the corresponding derivatives of 
briferrocenylmethane + {JPRS} : 
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universitet J; Institute o anoelemental Compounds, AN SSSR Institut elemontoorgan- 
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TITLE: Protolysis of mercury derivatives of ferrocene'| 


pchnasoe ve snvere ney 


SCURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, noe 3, 1965, 580 
“ POPIC TAGS: titrimetry, ferrocene, mercury compound, dioxane, chiorine compound 


ABSTRACT: ‘The Rate constants were determined for the protolysis of mercury 
derivatives of ferrocene -—— chloromercuroferrocene and diferrocene-mercury 
“| ‘using hydrochloric acid in 90% (by volune) aqueous dioxane. The quantity 
. def acid not entering into reaction was determined by potentionstric titration. 
“| ‘The reaction rate in all cases 4s described by a second-order kinetic 
. equation. The protolysis rate of diferrocene mercury ie six times greater 
‘than the cleavage rate of di-p-anisylsercury under the same conditions. 
Orig. art. has: 1 table. { JPRS] ; 
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